Workshop Reports
have direct physical, chemical or biological meaning in the natural world, and should be measurable quantities.
In contrast to empirical-statistical models, forward models of formation of natural archives can explicitly account for potential time-dependent biases and errors, such as diagenesis in sediment-based proxies, or changing replication and age/ size trend in tree rings. Moreover, by using process models, the reconstructions can finally make use of all the known climate information contained in the proxies and thus benefit from their wider Earth System context (e.g., atmospheric composition, effects of Milankovitch variations, temperature vs. moisture influence, temperature vs. salinity effects). This extends their applicability and reduces the risk of violating the uniformitarian principle.
These forward models have another very important advantage. They can be invaluable in developing new and more complete ways of evaluating and presenting all kinds of errors associated with reconstructions of past climate. As both Guiot et al. (2009) and Hughes and Ammann (2009) point out, a number of approaches to achieve this are available or are under active development (Li et al., in press) (Fig.  2) . These range from largely data-driven approaches to those that explicitly combine existing understanding of natural archive formation (that is, forward models) and of climate with treatment of multiple sources of uncertainty (e.g., Bayesian hierarchical approaches). Both providers and users of proxy climate records must be jointly engaged in the development of these techniques.
Final thoughts
We do not propose the abandonment of present methods but rather an expansion of the toolkit PAGES scientists have available. The approaches used in many parts of paleoclimatology were developed 30 or 40 years ago, and were creative and productive responses to the situation we faced then. We now have a much richer set of records, a more diverse and powerful set of tools for analyzing and using them, and benefit from great advances in knowledge of the workings of the climate system. Let 
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A varve is a sequence of layers deposited in a water body within 1 year. Therefore, varved sequences have been the object of a lot of attention from the paleoscience community because they can provide the highest-resolution paleoenvironmental and paleoclimatic records with accurate chronologies independent of radiocarbon reservoir complications and because they enable one to resolve interannual trends in average and even seasonal climate. Iconic paleoclimatic records, such as the Cariaco Basin or Holzmaar in the German Eifel, are famous varved sequences.
Recently, the PAGES Varves Working Group (VWG) was established within the frame of Cross-Cutting Theme 1 (Chronology) and 2 (Proxy development, calibration, validation) to provide a further impetus for the study of varved sediments. The VWG has the objectives of reviewing what has been accomplished during the last 10 years in terms of new methodological developments and improvements in calibration of records, as well as making an inventory of varved records. Other VWG topics are detailed at http://www.pages.unibe. ch/science/varves/index.html A group of 41 scientists from 11 countries (including 8 students and 4 young scientists) met for the first VWG workshop in the Palmse Manor House, in Lahemaa National Park Centre, Estonia. The workshop was divided into four oral and one poster sessions (for abstract volume see http:// www.pages.unibe.ch/science/varves/ publications.html). The first session was devoted to the study of the processes responsible for the formation (and preservation) of varves from various environments in the Canadian Arctic, Western Europe and the Middle East. The second session reviewed advances in the improvement of chronologies of varved records using independent dating techniques, such as paleomagnetic secular variation, tephra horizons and radiocarbon dating, as well as the detailed analysis of internal structures of varves (Fig. 2) . The third session was devoted to technological advances in the study of varved and other laminated sediments. It focused on the increasing application of micro-XRF techniques and the development of new softwares helping scientists in the analysis of the large datasets obtained by varve counting. Environmental and climate history case studies from lacustrine and marine sites were discussed during the fourth session. During the poster session, covering all the topics mentioned above, authors briefly introduced their papers to the group.
The workshop participants discussed several practical topics during 3 plenary sessions. They first identified the needs of the VWG community, which included the need for advertising methodological and technical services that can be provided from within the community (e.g., making of thin-section), establishing standards for best practice, promoting systematic comparison of methods, and organization of specialized training courses (e.g., spectral analysis, Bayesian chronological correc- trend patterns, seasonality changes, and transitions on a regional scale.
Currently, nine different model simulations are available (and will be made publically available through the PANGAEA database at http://www.pangaea.de/). A preliminary analysis shows common patterns of temperature changes (Fig. 2) . More analysis is necessary to clarify the model differences in response to orbital forcing. Using statistical analysis of the model results, variability modes and their amplitude during the Holocene are identified in the model experiments. Our analyses reveal heterogeneity in temperature and precipitation trends and yield a quantification of robust features in the models. The variations in the large-scale atmosphere-ocean circulation and feedback mechanisms between the components of the climate system will be investigated in the future. Further analysis will also include the development of Southern Hemisphere wind and vegetation changes. We invite the paleoclimate community to participate in this initiative. Those that are interested are invited to email the author to obtain the required transient simulations and data information.
